Altered immediate early gene expression in injured diabetic nerve: implications in regeneration.
To study the role that immediate early gene responses may play in impaired nerve fiber regeneration in diabetes, diabetic male BB/Wor rats were subjected to sciatic nerve crush at 6 wk of diabetes. Sciatic nerve mRNA expression of IGF-I, IGF-1-receptor, NGF, and p75 (low affinity NGF receptor), as well as protein expression of C-FOS, were examined at various time points following crush injury and compared with age- and sex-matched nondiabetic BB/Wor rats. Diabetic rats showed a delay in the early peak expression of IGF-1, C-FOS, NGF, and p75. The earliest immediate gene responses were those of IGF-I and IGF-1-receptor, which peaked at 0.5 h post-crush in control rats. In diabetic rats, IGF-1 peaked at 24 h whereas IGF-1-receptor mRNA revealed no early peak. The early NGF mRNA expression showed a maximum response at 6 h and of p75 at 4 days post-crush in control rats, whereas in diabetic rats they occurred at 2 days and 6 days, respectively. C-FOS protein expression showed a maximum at 6 h in control rats and in diabetic animals an attenuated peak was present at 2 days. These data provide the first evidence that immediate early gene responses are delayed in diabetes following sciatic nerve crush injury. The delayed IGF-1 expression may affect C-FOS induction and may be responsible for the delay in the NGF response in diabetic rats. The delayed immediate early gene responses precede the previously described perturbed macrophage recruitment and delayed Wallerian degeneration in this type I model and provide a possible explanation for impaired nerve regeneration in diabetes.